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(71) We, HERAEUS Ql'ARZSCHMhLZE 

Gmbh, a German Body Corporate, of 
Quarzstrasse, 6450 Hanau/Main. Federal 
Republic of Germany, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

The present invention relates to coolable 
infrared radiating members made of transpar- 
ent, opaque ut upalciuaiu fused silica which 
has an electrical heat-generating filament as a 
radiation source, and a cooling tube through 
which a coolant flows. Hereinafter such a 
member will be referred to as "of the kind 
described' 1 , 

A coolable infrared lamp is disclosed in 
U.S patent 3,240,115 wherein the reflector 
part which holds the infrared lamp is pro- 
vided with cooling passages. Although this 
ensures good cooling of the reflector part, it 
provides no cooling or only slight cooling for 
the infrared lamp itself. 

Coolable infrared radiating members are 
disclosed in German Offenlegungsschrift No. 
1,960,875. The radiation source which com- 
prises the electrical filament is concentrically 
enclosed by a tube of transparent fused silica. 
For cooling, a cooling medium can be passed 
through the tube of transparent fused silica, 
thus preventing the tube from heating up to 
more than 140'C. The silica tube enclosing 
the radiation source may also be of double- 
walled design so that the cooling medium 
only flows between the two walls of the tube. 
It is true that a design such as this for an 
infrared lamp provides good cooling for the 
radiation source, which allow;, quite a high 
level of electrical power to be applied to the 
filament. However, because the radiation, on 
its path from the filament to an object to be 
irradiated, before reaching the object must 
always pass through the jacket of cooling 
medium, which acts as a filter, there is a not 
inconsiderable attenuation of the radiation. 

It is an object of the invention to provide an 
infrared radiating member which is of simple 
construction, which can be produced in an 
economical fashion, which forms an easily 
exchanged component, and which allows a 


high level of electrical power to be applied to 
the heat-generating filament as a result of 
being vigorously cooled. 

Accordingly the invention consists in a 
coolable infrared radiating member of the 
kind described wherein between 1 0% and 90°/c 
of the area of the wall of the tubular envelope 
for the filament is at the same time a part of 
the wall area of the cooling tube, and the 
cooling tube at no place completely surrounds 
the radiation source. 

Advantangeously, 25% to 75% oft he area of 
the wall of the tubular envelope for the 
filament is at the same time a part of the wall 
of the cooling tube. By closing off one end of 
the cooling tube and inserting a means for 
dividing the stream of coolant, in the form of a 
plate or a tube for example, it is possible to 
arrange for the infeed and outfeed of co^anl 
to take place at only one end of the in ,ared 
radiating member. Similarly, by for example 
inserting a plate or a tube in the tubular 
envelope for the filament, it is also possible to 
arrange the conductor in its tubular envelope 
in such a way that the electrical terminals are 
situated at only one end of the infrared 
radiating member. When the infrared radiat- 
ing member is formed in this manner, namely 
with the coolant fed in and out at only one end 
of the cooling tube and the electrical terminals 
for the filament situated at only one end of the 
tubular envelope for the filament, then advan- 
tageously the infeed and outfeed of coolant is 
caused to take place at one end of the infrared 
radiating member and the electrical terminals 
for the filament are located at the opposite 
end. This physical separation between the 
electrical connecting area and the coolant 
tnieed and outfeed area provides a high 
degree of safety in the operation of the 
infrared radiating member. To generate di- 
rectional infrared radiation, it has proved 
advantageous to provide an appropriate part 
of the wall of the infrared radiating member 
with a reflective layer and preferably to gild it. 

Infrared radiating members according to 
the invention can be used in many different 
applications. For example they may be fitted 
to copying apparatus, to devices for welding 
webs of plastics materials, in materials testing 
apparatus, and in installations for drying 
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(71) We, Heraeus Quarzschmelze 
Gmbh, a German Body Corporate, of 
Quarzstrasse, 6450 Hanau/Main. Federal 
Republic of Germany, do hereby declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment: — 

The present invention relates to coolable 
infrared radiating members made of transpar- 
ent, opaque or Gpa'cscdm fu^cu Miica which 
has an electrical heat-generating filament as a 
radiation source, and a cooling tube through 
which a coolant flows. Hereinafter such a 
member will be referred to as 4t of the kind 
described". 

A coolable infrared lamp is disclosed in 
U.S patent 3,240,115 wherein the reflector 
pan which holds the infrared lamp is pro- 
vided with cooling passages. Although this 
ensures good cooling of the reflector part, it 
provides no cooling or only slight cooling for 
the infrared lamp itself. 

Coolable infrared radiating members are 
disclosed in German Offenlegungsschrift No. 
1,960,875. The radiation source which com- 
prises the electrical filament is concentrically 
enclosed by a tube of transparent fused silica. 
For cooling, a cooling medium can be passed 
through the tube of transparent fused silica, 
thus preventing the tube from heating up to 
more than 140"C. The silica tube enclosing 
the radiation source may also be of double- 
walled design so that The cooling medium 
only flows between the two walls of the tube. 
It is true that a design such as this for an 
infrared lamp provides good cooling for the 
raiiation source, which allows quite a high 
level of electrical power to be applied to the 
filament. However, because the radiation, on 
its path from the filament to an object to be 
irradiated, before reaching the object must 
always pass through the jacket of cooling 
medium, which acts as a filter, there is a not 
inconsiderable attenuation of the radiation. 

It is an object of the invention to provide an 
infrared radiating member which is of simple 
construction, which can be produced in an 
economical fashion, which forms an easily- 
exchanged component, and which allows a 


high level of electrical power to be applied to 
the heat-generating filament as a result of 
being vigorously cooled. 

Accordingly the invention consists in a 55 
coolable infrared radiating member of the 
kind described wherein between 10% and 90^ 
of the area of the wall of the tubular envelope 
for the filament is at the same time a pan of 
the wall area of the cooling tube, and the oO 
cooling tube at no place completely sur rounds 
the radiation source. 

Advantangeousiy, ?.5% to ovcot the area ot 
the wall of the tubular envelope for the 
filament is at the same time a part of the wall 65 
of the cooling tube. By closing off one end of 
the cooling tube and inserting a means for 
dividing the stream of coolant, in the form of a 
plate or a tube for example, it is possible to 
arrange for the infeed and outfeed of coolant 70 
to take place at only one end of the infrared 
radiating member. Similarly, by for example 
inserting a plate or a tube in the tubular 
envelope for the filament, it is also possible to 
arrange the conductor in its tubular envelope 75 
in such a way that the electrical terminals are 
situated at only one end of the infrared 
radiating member. When the infrared radiat- 
ing member is formed in this manner, namely 
with the coolant fed in and out at only one end 80 
of the cooling tube and the electrical terminals 
for the filament situated at only one end of the 
tubular envelope for the filament, then advan- 
tageously the infeed and outfeed of coolant is 
caused to take place at one end of the infrared 85 
radiating member and the electrical terminals 
for the filament are located at the opposite 
end. This physical separation between the 
electrical connecting area and the coolant 
m feed and outfeed area provides a high VU 
degree of safety in the operation of the 
infrared radiating member. To generate di- 
rectional infrared radiation, it has proved 
advantageous to provide an appropriate part 
of the wall of the infrared radiating member 95 
with a reflective layer and preferably to gild it. 

Infrared radiating members according to 
the invention can be used in many different 
applications. For example they may be fitted 
to copying apparatus, to devices for welding IOC) 
webs of plastics materials, in materials testing 
apparatus, and in installations for drying 
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filaments or metal wires covered with a layer 
of lacquer, to name only a few. 

In order that the invention may be more 
clearly understood reference will now be 
5 made to the accompanying drawings which 
show some embodiments thereof by way of 
example and in which: — 

Figure 1 is an elevational view of a partly 
cut-away infrared radiating member, 
10 Figure 2 is cross-section through Figure 1 
on line 1 1— II, 

Figure 3 is a partly cut-away elevational 
view of an infrared radiating member having 
a coolant connection at only one end and a 
1 5 current connection at only one end. 

Figure 4 is a cross-section through Figure 3 
on line II-IV, 

Figure 5 is an elevational view of a multi- 
chamber infrared radiating member, partly in 
20 section on line IV-IV in Figure 6, 

Figure 6 is a cross-section through Figure 5 
on line VI-VI, 

Figure 7 is a partly cut-away elevation view 
of a multi-chamber infrared radiating mem- 
25 ber, and 

on line VIII-VIII, 

Referring now to the drawings, as can be 
seen in Figure 1, the infrared radiating 

30 member consists of a tube 1 of transparent 
fused silica whose interior is divided by a wall 
2 into two chambers 3 and 4. In chamber 3 is 
arranged an electrical heat-generating fila- 
ment 5, which can be connected via terminals 

35 6 and 7 to a source of electrical current. Apart 
of the tube, namely the upper half-shell 1' of 
the tube, and the wall 2 form a tubular 
envelope for the electrical filament 5. The 
chamber 4 has connections 8 and 9 at its two 

40 ends. The connection 8 may be connected to 
an infeed pipe for coolant, indicated by arrow 
10 The connection 9 may be connected to an 
outfeed pipe for coolant, indicated by arrow 
1 ! In the embodiment shown, the cooling 

45 tube is formed by the lower half-shell 1 1 ' of the 
tube 1 , and the wall 2, which latter at the same 
lime forms a part of the wall of the tubular 
envelope for the filament. 

The outer surface of the cooling tube is 

50 provided with a reflective layer 12, preferably 
a layer of gold. Instead of this, the side of the 
wall 2 remote from the filament 5 may be 
provided with a reflective layer. Should 
radiation in the opposite direction be re- 

55 quired, then in place of reflective layer !2 a 
corresponding reflective layer is applied to the 
outer surface of the tubular envelope for the 
conductor. 

The double-chamber or twin-tube infrared 
60 radiating member shown in Figure 1. may 
easily be produced by starting from a com- 
mercially available, drawn twin-tube made of 
transparent fused silica and arranging a 
filament 5 in one chamber and fusing connec- 
65 tions 8, 9 for the infeed and outfeed of coolant 


to either end of the other chamber. It is 
however also possible to produce a double- 
chamber tube by inserting a strip of transpar- 
ent fused silica into a tube of transparent 
fused silica and fusing it in conventional 70 
fashion to the tube along its longitudinal 
edges. After this the infrared radiating mem- 
ber is formed in the same way as was 
described above for a twin tube. 

The filament 5 is supported by means of 75 
discs or plates 13 or similar mounting means 
which may consist of tantalum for example. 
The supply of electrical current to the fila- 
ment takes place via terminals 6, 7 and the 
fused-in connections 16, 17. 80 

In the case of the embodiment shown in 
Figures 1 and 2, the total wall-area of the 
tubular envelope for the filament is 2570 mm-, 
which is made up of the wall area of the half- 
shell 1 1 of the tube 1 , F, = 1 570 mm 2 and the 85 
area of the wall 2, F : = 1000 mm ? . This means 
that 38,9% of the total wall area of the tubular 
envelope for the filament is at the same time 
part of the wall of the cooling tube. The length 
of the tube in this case is 100 mm and the 90 
inside radius ot the halt-shell of the tube 5 
mm. 

The double-chamber infrared radiating 
member shown in figures 3 and 4 differs 
chiefly from that shown in figures 1 and 2 in 95 
that the electrical terminals 6, 7 for the 
filament 5 are provided at one end of the 
radiating member and the infeed and outfeed 
for coolant arc moved to the opposite end. 
This lay-out is made possible by virtue of the 100 
fact a divider such a plate 19 is arranged in the 
chamber 3 and a divider such as a tube 20 is 
arranged in the chamber 4 and that in each 
case one end of the chamber is sealed off, 
being fused closed for example. These divid- 105 
ers 19, 20 are advantageously composed of the 
same material as the tube 1 . i.e. transparent or 
opaque fused silica. The coolant then flows in 
through one part 4' of the chamber and back 
through part 4" of the chamber, as is 110 
indicated by arrows 21 and 22. The filament 5 
is arranged nn the chamber 3 in the form of a 
U loop. 

Figures 5 and 6 show a multi-chamber 
infrared radiating member. The same refer- H5 
encc numerals have been used for parts which 
are the same as in figures 1 and 2. The starting 
component is a tube 1 of transparent fused 
silica whose interior is divided into a plurality 
of chambers bv a body 23 which has plate-like 1 20 
webs 24', 24 ; ', 24 :|I ,~ 24 I,;1 , the chambers 3 
being intended for the filament 5 and the 
chamber 4 for the coolant. The remaining 
chamber 24 is intended to receive or to have 
passed through it an article to be irradiated, 125 
such as a filament or lacquered wire to be 
dried. To make it easier to introduce the latter 
into the chamber 25, the chamber is provided 
with a slot 26. The body 23 is fused to the tube 
1 at the longitudinal edges of the piate-like 130 
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webs. 

In Figures 7 and 8 is shown another 
embodiment of multi-chamber infrared radi- 
ating member. In this case the body 27 which 
5 divides up the interior of the tube of transpar- 
ent fused silica into chamber is in the shape of 
a double T in cross-section. The chambers 4 
which are formed are intended for the passage 
of the coolant, the chamber 3 for the filament 

10 5, and the chamber 25. which is provided with 
a slot 26, for the treatment of an article. This 
design with dual chambers for the coolant not 
only has the advantage that a high level of 
electrical power can be applied to the conduc- 

1 5 tor as a result of the vigorous cooling but also 
that the infrared radiation reaches the treat- 
ment chamber 25 unattenuated. 

The invention is not of course restricted to 
the embodiments shown. Thus, it is possible 

20 while still employing the concept of the 
invention to design infrared radiating mem- 
bers which have a plurality of tubular 
envelopes for heat-generating filaments and a 
plurality of cooling tubes, which may be 

05 arranged in any desired predeterminable 
jiidi'mCi diiu sequence. 

WHAT WE CLAIM IS:— 

1. A coolable infrared radiating member 
30 of the kind described wherein between 10% 

and 90 c; c of the area of the wall of the tubular 
envelope for the filament is at the same time a 
part of the wall area of ttr doling tube, and 
the cooling tube at no place completely 
35 surrounds the radiation source. 

2. An infrared radiating member as 
claimed in claim 1, wherein 25% to 75% of the 
area of the wall of the tubular envelope for the 
filament is at the same time part of the wall 

40 area of the cooling tube. 

3. An infrared radiating member as 
claimed in claim 1 or 2, wherein one end of the 
tubular envelope for the filament is sealed off, 
its interior is divided by a divider, and the 

45 electrical terminals for the filament are ar- 
ranged at one end of the radiating member. 

4. An infrared radiating member as 
claimed in claim 1 or 2, wherein one end of the 
cooling tube is scaled off, its interior is divided 

50 by a divider, and the connections for the 
infeed and outfeed of coolant are arranged at 
one end of the radiating member. 

5. An infrared radiating membci a* 
claimed in claim 4, wherein the divider is a 


plate or a tube made of opaque or transparent 55 
fused silica. 

6. An infrared radiating member as 
claimed in claims 3, 4 or 5, wherein the 
electrical terminals for the filament are ar- 
ranged at one end of the radiating member 60 
and the connections for the infeed and 
outfeed of coolant are arranged at the 
opposite end of the radiating member. 

7. An infrared radiating member as 
claimed in any of the preceding claims, which 65 
has a plurality of tubular envelopes for 
filaments each with one filament and/or a 
plurality of cooling tubes for the passage of 
coolant. 

8. An infrared radiating member as 70 
claimed in claim 7. which has a chamber 
provided with a slot. 

9. An infrared radiating member as 
claimed in any of the foregoing claims which 

is provided with a reflective layer. 75 

10. An infrared radiating member as 
claimed in claim 9, wherein the reflective 
layer is of gold. 

11. An mfrared radiating member as 
claimed in ciaim 9 or 10, wherein the rehective 80 
layer is applied to the outex surface of_tlie_ 
cooling tube, or to the outer surface of the 
tubular envelope for the filament, or to that 
surface of the common wall of the tubular 
envelope for the filament and the cooling tube g.s 
which is remote from the filament. 

12. An infrared radiating member sub- 
stantially as hereinbefore described with 
reference to Figures 1 and 2 of the accompa- 
nying drawings. 90 

13. An infrared radiating member sub- 
stantially as hereinbefore described with 
reference to Figures 3 and 4 of the accompa- 
nying drawings. 

14. An infrared radiating member sub- 95 
stantially as hereinbefore described with 
reference to Figures 5 and 6 of the accompa- 
nying drawings. 

15. An infrared radiating member sub- 
stantially as hereinbefore described with 100 
reference to Figures 7 and 8 of the accompa- 
nying drawings. 
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